Fatty acid measurement by gas chromatography-mass spectrometry (GC-MS). Analysis of hepatic fatty acids was performed using the fatty acid methyl ester (FAME) method.
2 incubated in Coon's F-12 medium (Sigma) for 10 minutes at 37°C. For laser scanning microscopy liver slices were stained simultaneously with fluorescent dyes sensitive to mitochondrial membrane potential (MitoTracker Deep Red 633, ex/em 630/662 nm), mitochondrial ROS (CM-H2XROS, ex /em 550/599 nm), and cytoplasmic ROS (DCF-DA ex /em: 492/517-527 nm). Staining was performed according to the manufacturer's protocol (Invitrogen). Thereafter, liver slices were transferred on cover glasses (Carlroth) and fixed to the optical table. Imaging was performed with an inverted confocal microscope (LSM 510, Zeiss, Germany) and x630 oil immersion objective. Image analysis was carried out with the histogram toolbar (LSM 510, Zeiss, Germany) . Analysis was performed on hepatocytes excluding hepatic infiltrates. Absolute fluorescence intensity was defined as Mean x Area + Area x Threshold.
Transmission electron microscopy. For electron microscopy mouse livers were cut into 2 mm pieces and fixed overnight in 1.6% glutaraldehyde. Pictures were made with a magnification at 8,000x using a transmission electron microscope.
Histology and immunohistochemistry and quantification. Sections prepared from paraffinembedded formalin-fixed organ specimens were stained with hematoxylin-eosin (H&E).
Immunohistochemistry was performed for pH2AX (#9718; Cell Signalling, Danvers, MA) and Ki67 (KI67P-CE, Leica Biosystems, Nussloch, Germany) using standard protocols. Light microscopic images were captured with a PixeLINK camera and the corresponding acquisition software on a Zeiss Imager Z.1. pH2AX and Ki67 positive hepatocytes were quantified using the HistoQuest software (TissueGnostics GmbH, Vienna, Austria; www.tissuegnostics.com).
All quantifications were performed with 10 fields/liver from 5-10 mice/genotype. 1 μg of total RNA from control and mutant animals (n≥5/genotype) was reverse-transcribed into complementary DNA using the Revert Aid cDNA synthesis kit (Thermo Fisher Scientific).
qRT-PCR was performed using the SYBR green method. mRNA levels were normalised for glyceraldehyde 3-phosphate dehydrogenase (Gapdh), and relative abundance was calculated using the ΔCt method (gene-specific expression level relative to that of an endogenous housekeeping gene). Each reaction condition was performed in triplicate. Primer sequences are listed in Supplementary Table 1 . Microarray analysis. Genes for clustering and construction of heatmaps were selected according to the gene ontology and literature. Gene expression was normalised by calculating the Z-score across genes and genes were clustered using pearsons correlation coefficient with average linkage. Clustering and heatmap construction was done using R.
Cell Culture. Hepatocytes of p19
ARF-/-mice were isolated and propagated as described 1 .
p19 ARF-/-hepatocytes (we used passage 10-30) are proficient to lower growth-suppressive functions of p53 and due to p19 deficiency primary cells can bypass cellular senescence.
p19 ARF-/-hepatocytes were grown on collagen-I coated culture dishes in DMEM supplemented with 10% FCS, 100 U/ml penicillin, 100 mg/ml streptomycin, 2 mM L-glutamine, 35 ng/ml insulin (Novo Nordisk, Mainz, Germany), 20 ng/ml transforming growth factor (TGF)-α (Sigma, St. Louis, MO) and 30 ng/ml insulin-like growth factor (IGF)-II (Sigma).
GH and ruxolitinib treatment
Hepatocytes were treated for 20 minutes with 0.5 µg/ml human growth hormone (hGH) (ImmunoTools, Friesoythe, Germany) or with 3 µM ruxolitinib (CaymanChemical, Michigan, 5 USA) at indicated time points. Ruxolitinib was freshly dissolved in DMSO at a concentration of 5 mM for individual kinetics. In all controls, equal amounts of DMSO were added to media. Mice. All mice were kept under standardised conditions at the Decentralised Biomedical
Small interfering (si)RNA-mediated
Facilities, Medical University of Vienna (Vienna, Austria). Mice were kept on a 12 hours lightdark cycle and fed a standard diet (#V1126-000, ssniff Spezialdiäten GmbH, Soest, Germany). 
